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(57) ABSTRACT 

The invention relates to a method and an apparatus for cutting 
a sleeve to a predetermined length. The sleeve is ?rst moved 
the direction of the longitudinal axis through a distance cor 
responding to the required cutting length, a rotating saW blade 
is driven through the outer surface of the sleeve but not 
through the inner surface, the sleeve is rotated through a ?rst 
revolution Whereupon the direction of rotation of the sleeve is 
set to be the same as the direction of rotation of the blade, the 
blade is driven through the inner surface of the sleeve and the 
sleeve is rotated until the cut extends around the sleeve. 

4 Claims, 6 Drawing Sheets 
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METHOD AND APPARATUS FOR CUTTING A 
CORE 

The present invention relates to a method and an apparatus 
for cutting a sleeve used in paper manufacture as a roll core to 
a predetermined length. 

The core is cut from a long master sleeve/core to a length 
corresponding to the Width of the paper roll. After the cutting, 
the cores are moved to a Winder, Where a paper Web is reeled 
onto the cores. 

In core cutting, a saWing technique knoWn from circular 
saWs and an slitting technique knoWn from tube cutters are 
applied. Slitting can be applied in the ?rst place to cut thin 
Walled cores preferably made from the softest material. This 
technique has the advantage that the cutting doesn’t produce 
any Waste. The present invention relates primarily to cutting 
by a material-removing technique. In the folloWing, this tech 
nique is referred to as a saWing technique and the device 
applying it as a saW. 

Prior art is described eg in patent speci?cations SE 352 
013, DE 4021134, DE 3803553 and in patent application Pl 
925 253. 
The prior-art saWing technique has several drawbacks. The 

cutting accuracy is not suf?cient for the requirements of the 
most demanding applications. After the Winder, the rolls in 
the set of paper rolls are separated from each other eg by 
using a typical array of separating stop gages as described in 
patent speci?cation Fl 97126. If the set consists of a large 
number of narroW rolls, then the accuracy requirement 
becomes more pronounced. The cutting inaccuracy of an 
individual core, Which typically is +/—0.5 mm, being repeated 
from core to core, leads to a situation Where a core in the set 
extends into the adjacent roll by as much as 10 mm. There 
fore, the rolls have to be separated from each other manually 
by Wedging. 
A central reason for the inaccuracy of the cutting length is 

the currently used method of determining the length. The core 
is pushed against a mechanical limit. Even if the mechanical 
limit is positioned ever so accurately, this Will not lead to a 
corresponding cutting accuracy. The core is rotated during the 
cutting operation. 

Since the core end placed against the mechanical limit is 
not straight, the deviations of shape cause axial displacement 
of the core as it is being rotated, and this results in the above 
mentioned inaccuracy. 

The mechanical limit additionally has to be so constructed 
that it Will Work over a Wide range of diameters and alloW the 
removal of saWing Waste by suction. Therefore, the mechani 
cal limit must not cover the core end entirely. 

Dust produced by saWs and poor operation of suction sys 
tems are common problems associated With prior art. Dust 
involves a risk of explosion and also a health risk. Ef?cient 
dust removal systems are expensive. For safety reasons, dust 
extraction equipment has to be placed outside the building. 

Prior-art solutions also involve draWbacks in the measuring 
and poWer transmission techniques, Which have an impor 
tance regarding the accuracy of longitudinal positioning of 
the core. Wear of the blade leads to further inaccuracy. 

The invention provides a signi?cant improvement in saW 
ing accuracy and dust formation problems. 

The amount of uncontrolled saW dust is substantially 
reduced, because the dust spray can be directed more accu 
rately. No burr is produced, Which has an effect on the accu 
racy. 

In more precise terms, the invention is characterized by 
What is disclosed in the characterization parts of the indepen 
dent claims. 
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2 
In the folloWing, the invention Will be described in detail 

With reference to the attached draWings. 
FIG. 1 presents a state-of-the-art saWing arrangement. 
FIG. 2 illustrates a ?rst stage of Work in a saWing arrange 

ment according to an embodiment of the invention. 
FIG. 3 illustrates a second stage of Work in a saWing 

arrangement according to the above-mentioned embodiment 
of the invention. 

FIG. 4 illustrates a ?rst stage of Work in a saWing arrange 
ment according to a second embodiment of the invention. 

FIG. 5 illustrates a second stage of Work in a saWing 
arrangement according to the aforesaid second embodiment 
of the invention. 

FIG. 6 presents a simpli?ed top vieW of a saWing apparatus 
according to an embodiment of the invention. 

In the embodiment presented in FIG. 1, illustrating prior 
art, a core 1 is rotated clockWise in the direction of arroW C. 
A blade rotating in the opposite direction is driven during the 
saWing through the Wall of the core 1, also through its inner 
surface. The dust spray is dispersed, consisting of three main 
portions: 
A signi?cant portion 5 is ?ung in an uncontrolled manner 

into the environment. One portion 6 remains inside the core. 
The remaining portion 4 enters inside the blade guard as is 
desirable. Of these, portions 5 and 6 are very harmful. The 
inside of the core 1 has to be cleaned before the core is passed 
on into the further process. The cleaning is performed by 
applying suction, Which does not alWays guarantee a good 
?nal result. Portion 5 of the spray causes environmental prob 
lems. 
When a short piece is being saWn, even the dust spray 

hitting the inner surface of the core bounces partly into the 
environment even if a strong suction prevails inside the core. 
The core is rotated until the cut extends around the core. 

The cut looks clean on the outer surface of the core, but a burr 
is formed on the inner surface. 

FIG. 2 illustrates a ?rst Work stage in an embodiment 
according to the invention. The core 1 is preferably rotated in 
the opposite direction relative to the blade 3; for example, the 
core is rotated clockWise C and the blade counter-clockWise 
CC. 
The blade 3 is driven through the outer surface of the core 

but not through the inner surface. The core is preferably 
rotated through one revolution. As the blade cuts toWards the 
outer surface of the core, the outer surface of the core remains 
clean/burrless. Since there remains a thin, solid circular sur 
face 7 under the cut, no cutting dust can get inside the core. 
Practically the entire dust spray 8 is directed to the inside of 
the blade guard 2. 

Next, the direction of rotation of the core 1 is reversed so 
that the core rotates in the same direction With the blade, 
preferably counter-clockWise CC. As illustrated in FIG. 3, i.e. 
stage 2, the blade 3 is driven through the inner surface of the 
core 1, and the core is rotated until the cut extends completely 
around the core. 

Due to the reversal of direction, the blade cuts toWards the 
inner surface of the core, and no burr is formed. The entire 
dust spray 9 is directed to the inside of the blade guard 2 and 
can be easily recovered. 

FIG. 4 illustrates a ?rst Work stage in a saWing process 
according to a second embodiment of the invention. The core 
is rotated in a direction CC opposite to the direction of rota 
tion C of a ?rst blade 10. The ?rst blade 10 is driven through 
the outer surface of the core 1 but not through the inner 
surface. The core is rotated until the cut extends to a point 
opposite a second blade 11. 
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In a second stage as illustrated in FIG. 5, the second blade 
11 rotates in direction CC, i.e. in the opposite direction rela 
tive to the ?rst blade 10. The second blade is driven through 
the inner surface of the core. The core is rotated until the cut 
extends around the core. 

In both stages, the dust sprays 12, 13 are directed safely to 
the inside of the blade guard 2. In both machining operations, 
the blades cut against the surfaces. In this Way the dust can be 
recovered in a controlled manner, and no burr is formed at the 
cutting surfaces. 

The saWing apparatus mainly consists of knoWn devices. 
The core is rotated by a roller provided With a drive and 
leaning against the core. The core rests on tWo parallel roWs of 
rollers 15. Operation is started by ?rst moving the core in the 
direction of the longitudinal axis through a distance corre 
sponding to the required cutting length and then rotating the 
core (1) about its longitudinal axis and driving the rotating 
saW blade through the surface of the core. 

In the apparatus of the invention, the distance of longitu 
dinal movement of the core is preferably measured using a 
band-type measuring element Which does not require the use 
of rotating poWer transmission. 

Instead of using mechanical limits, the core is gripped at its 
end, inside the core, by a gripping element 14, Which then 
moves the core in the lengthWise direction. The length of the 
distance of movement of the gripping element is measured by 
means of a measuring element. 

The Wear of the blade is either measured or estimated 
according to exploitation time. The effect of Wear is compen 
sated by correcting the determination of positioning. The 
measuring and positioning elements/ system are in them 
selves known from CNC machine tools and industrial robots. 
Likewise, the compensation of blade Wear is knoWn from 
adaptive machine tool control systems. 
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The details of the invention may vary in the scope of the 

folloWing claims. 

The invention claimed is: 
1. A method for cutting a sleeve (1) for a paper roll core to 

a predetermined length by ?rst moving the sleeve (1) in the 
direction of its longitudinal axis through a distance corre 
sponding to the required cutting length and then rotating the 
sleeve (1) about its longitudinal axis and driving a rotating 
saW blade through the surface of the sleeve (1), characteriZed 
in that the sleeve (1) is rotated through a ?rst revolution, 
during Which the saW blade is not driven through the inner 
surface of the sleeve (1) Wherein the sleeve (1) and the blade 
rotate in different directions during the ?rst revolution, and 
after this the direction of rotation of the sleeve (1) is set to be 
the same as the direction of rotation of the blade, the blade is 
driven through the inner surface of the sleeve (1) and the 
sleeve (1) is rotated until the cut extends around the sleeve (1). 

2. A method according to claim 1, characterized in that, 
during the ?rst revolution, the saWing not penetrating the 
inner surface of the sleeve (1) is performed by a ?rst blade 
(10) and the cut is saWn open, so that it extends around the 
sleeve (1), by a second blade (11) rotating in the same direc 
tion With the sleeve (1). 

3. A method according to claim 1, characteriZed in that the 
sleeve (1) is gripped at its end from inside by a gripping 
element, the distance of longitudinal displacement of Which 
determines the length of the sleeve (1) to be saWn off. 

4. A method according to claim 1, characteriZed in that the 
Wear of the blade is either measured or estimated according to 
exploitation time and that the effect of Wear is compensated 
by correcting the determination of positioning. 

* * * * * 


